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Both in infants and young children normal breathing should be silent. An 
obstructed airway causes stridor (an audible breathing sound of variable tone, 
perceived without the need of a stethoscope, occurring when the air flow ceases 
to be laminar to become turbulent on passing through a narrow area). Stridor 
will be different depending on the location of the obstruction (Figure 1). If the 
obstruction occurs above the vocal fold, it will be inspiratory, if it affects 
the tracheal carina moving downwards it will be expiratory and if the 
obstruction is located in the trachea it will be biphasic, covering both phases 
of the respiratory cycle. 

Infants and young children have a series of anatomical and physiological 
conditions which are typical of their age and contribute to the clinical expression 
of a stridor, namely: higher dynamic airway compression, lower airway caliber, 
greatly resistance to airflow and lower lung retraction capacity.

The larynx is located in the aerodigestive crossroads; therefore, any medical 
condition affecting the larynx will have an effect on breathing, swallowing or both 
and very often it will somewhat have an impact on the voice.

Based on the above mentioned facts, a topographic diagnosis may be made 
followed by a differential diagnosis.

Inspiratory

Biphasic

Expiratory

Figure1. Type of stridor depending on the site of the obstruction. 
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The questions to be asked should include the following: the time when 
stridor appeared, if stridor is permanent or intermittent, if it gets worse during 
exertion, feeding, crying or sleeping, which tonal quality it expresses, if stridor 
is often accompanied by respiratory distress, intercostal retraction, cyanosis  
or apneas. 

Later, the focus will be placed on feeding, if swallowing is normal, if the 
child coughs when drinking, presents dysphagia to solids or liquids and finally 
special attention should be paid to the child’s crying, whether it is aphonic or 
dysphonic (it should be remembered that the anterior third of the vocal fold is 
phonatory) and whether it is accompanied or not by respiratory distress. 

It is highly probable that with the parameters to be described in each of 
the medical conditions that follow, a high level of diagnostic accuracy can be 
achieved, which will be later confirmed by additional and endoscopic studies.

Within the wide spectrum of obstructive respiratory diseases (nose, pharynx, 
larynx and trachea), only the most frequent laryngeal disorders, both congenital 
and acquired, producing stridor at some moment of their evolution will be 
described.
Laryngomalacia

Laryngomalacia is the most common cause of laryngeal stridor in infants 
as well as the congenital abnormality within laryngeal malformations having 
the highest incidence (50-75%).1 This condition is more prevalent in males 
(ratio 2:1) and is characterized by flaccidity of the supraglottic structures that 
collapse toward the glottis during inspiration.2  Its etiology is unknown, although 
alterations in the neuromuscular system or the cartilaginous structure as well as in 
laryngeal neurodevelopment have been proposed.
What is this stridor like?

Stridor is the most typical sign of laryngomalacia. It is a high-pitched 
fluttering inspiratory stridor, intermittent or permanent and worsens when the 
patient is in need of greater airflow (as for example during feeding, crying or 
agitation periods) or is lying in the supine position.
Disease presentation and age

The symptoms, especially stridor, generally start in the first week of life, 
although they may be present at birth. It is generally a self-limiting condition, in 
which the stridor becomes more intense as the child grows, the maximum phase 
being around six months of age when it begins to decline until the symptoms 
completely disappear by age two. Three levels of laryngomalacia have been 
reported: mild, moderate and severe. In the first stage, (the most frequent) stridor 
is intermittent, there are no signs of respiratory obstruction and ponderal index 
is normal; therefore the illness has a benign course with spontaneous resolution. 
In the case of moderate laryngomalacia, stridor is continuous, with intercostal 
retraction, respiratory obstruction and alterations in the growth (weight/height) 
curve. In the severe stage of the disease, respiratory obstruction with universal 
intercostal retraction prevails and the infant fails to thrive.
Diagnosis

The diagnosis is done on clinical suspicion of the disease and is confirmed 
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by fibrolaryngoscopy under local anesthesia, the gold standard for this condition. 
This dynamic study allows to visualize the specific features of the larynx and to 
observe the collapse of supraglottal structures during inspiration. The anatomical 
abnormalities of laryngomalacia include the following: curled tubular epiglottis, 
resembling an exaggerated version of the typical omega-shaped epiglottis found in 
newborns, redundancy of the mucosa covering the arytenoids, short aryepiglottic 
folds (Figures 2 and 3). It is also important to take a lateral and anteroposterior 
soft tissue x-ray of the neck, which will help rule out other associated medical 

conditions, especially 
subglottic disorders. In 
cases of dysphagia or 
eating disorders, it is 
advisable to request a 
barium swallow and 
esophagram as well as 
gastroesophageal reflux 
studies. It is highly 
important to check the 
adequate vocal fold 
motility and to make a 
differential diagnosis 
from subglottic stenosis 

which can cause the supraglottic structures to collapse inward due to respiratory 
exertion and negative inspiratory pressure produced when newborns breathe.

Presenting signs and symptoms
In most patients, stridor is the most characteristic sign of laryngomalacia 

that can be present with mild subcostal or suprasternal retractions. In cases of 
moderate or severe laryngomalacia, feeding difficulties will develop, causing 
poor weight gain or complete failure to thrive, dysphagia, episodes of coughing, 
choking and cyanosis, aspiration syndromes, obstructive sleep apneas, respiratory 
distress with universal intercostal retraction, cor pulmonare and ALTE (Apparent 
Life Threatening Event). 

Figure 2A. Laryngomalacia on 
expiration: tubular epiglottis and 
short aryepiglottic folds. 

Figure 2B. Laryngomalacia on 
inspiration: collapse of supraglottic 
structures hindering visualization of 
the vocal folds.

Figure 3A (left), 3B (middle) and 3C (right). Laryngomalacia showing the aspiration sequence of redundant 
arytenoid mucosa toward the glottis on inspiration. 
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Syndromes or special features
Laryngolomalacia may present with congenital synchronous airway lesions 

in a low percentage (7,7%).3 These secondary lesions are suspected when 
atypical laryngomalacia symptoms occur, or there is an erratic evolution or a 
remarkable worsening of the symptoms during the first months of an infant’s 
life. In all these cases an endoscopic evaluation of the airway under general 
anesthesia becomes mandatory to rule out major related medical conditions such 
as subglottic stenosis, tracheobronchomalacia, vocal cord paralysis, among others. 
Other disorders to consider include the presence of gastroesophageal reflux or of 
concomitant respiratory infections, since both conditions worsen the symptoms of 
laryngomalacia. 
Evolution

The evolution of laryngomalacia will depend on the level of airway 
obstruction it produces. Mild laryngomalacia is self-limiting while in the severe 
stage of the disease it will be necessary to secure the airway and improve the 
patient’s ventilation by means of a surgical procedure.
Treatment

Most laryngomalacia cases are mild; therefore the treatment is conservative 
requiring an expectant attitude and clinical monitoring to control the patient’s 
evolution. When there are signs of gastroesophageal reflux, it is necessary to 
implement a suitable medical treatment. In cases of severe laryngomalacia, 
there is no doubt in that the treatment will imply a surgical procedure to secure 
the patient’s airway. Possibly, there will be doubts in the case of moderate 
laryngomalacia, but when there are feeding difficulties, ventilation disorders, 
apneic episodes or abnormal growth; a surgical procedure will be suggested. 
When in doubt, a polysomnographic study may be requested to assess the number 
of apneas/hypopneas, as well as lowest oxygen saturation during sleep. 4 

The surgical treatment of choice is supraglottoplasty. Tracheotomy is 
currently reserved to those cases in which the first option fails or when there 
are concomitant airway lesions such as tracheomalacia. Surgery is performed 
endoscopically. Supraglottoplasty consists of the resection of the short aryepiglottic 
folds and of the redundant mucosa over the arytenoid cartilages. These two 
procedures are usually sufficient to improve most surgical laryngomalacias. It is 
possible to use cold techniques such as laryngeal microsurgery with forceps or 
microscissors under endoscopic or microscopic vision, which have the advantage 
of being fast and having low cost. Furthermore, the laryngeal microdebrider is 
another cold technique that sucks out and removes just the redundant mucosa, 
therefore, protecting the cartilaginous structure of the larynx. On the other hand, 
the CO2 laser has the advantage of being more accurate in the incisions and causing 
less bleeding. However, since it is a hot technique it may cause considerable 
post-surgical edema and inflammation. In some cases it is necessary to perform 
an epiglottopexy on the base of the tongue using suture stitches, or to use the 
laser to leave two raw areas both in the lingual surface of the epiglottis and on 
the base of the tongue so that the subsequent scar process supports the epiglottis 
and prevents its collapse toward the glottis. Regardless of the technique used it 
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is essential to pinpoint which supraglottic structures are causing the respiratory 
obstruction, since an aggressive management may trigger an aspiration syndrome 
or supraglottic stenosis which may be difficult to resolve. 
Complications

The percentage of surgical complications is low, almost 4%. The following 
are some of these complications: edema and airway obstruction, pain manifested 
as dysphagia and irritability, infections, cartilage damage, synechia, granulomas 
and supraglottic stenoses. 
Vocal Fold Paralysis

Congenital bilateral vocal fold paralysis (BVFP) is the second cause of 
stridor in the newborn after laryngomalacia 1 and accounts for approximately 
15-20% of congenital malformations of the larynx   (Figures 4 A, B, C and D). It 
may be an isolated condition not related to any other disorders or, in almost 40% 
of cases, it may be caused by diseases of the central nervous system such as the 
myelomeningocele, Arnold-Chiari malformation and hydrocephalus. Unilateral 
vocal fold paralysis (UVFP) in the newborn is less frequent and is the result of 
a peripheral nerve injury during dystocic delivery. Later on, the newborn may 
contract a UVFP as a result of both internal or external traumatic processes, 
(such as blows to the neck or skull, endotracheal intubation, nasogastric probes, 
etc); or due to inflammatory, neoplastic or postoperative processes. Sometimes, 
the cause is really obvious, such as a heart or thyroid surgery or the correction 
of a tracheoesophageal fistula. However, not always this happens and there are 
idiopathic paralysis. 5,6

What is this stridor like?
BVCP is characterized 

by a high-pitched inspiratory 
stridor, which is present at 
birth and worsens with crying, 
feeding and anxiety. Stridor 
becomes more intense during 
the newborn’s first weeks of 
life and improves while the 
baby is asleep. UVCP is mainly 
characterized by dysphonia, 
breathy cry and swallowing 
disorders. Stridor usually occurs 
on exertion.
Presentation and age

BVCP is symptomatic 
from the first day of the 
newborn’s life. It presents with 
inspiratory stridor, cyanosis and 

apneas but normal voice and different degrees of intercostal retraction, which 
depend on the severity of the airway obstruction. On some occasions, endotracheal 

Figure 4C (left). Abduction. 

Figure 4A. Abduction.
4B. Adduction. Both bilateral 
vocal fold paralysis. 

4D. Adduction. 
Both Unilateral vocal fold 
paralysis - right vocal fold. 
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intubation may be required. When UVCP is present in the newborn, damage to 
the recurrent laryngeal nerve during delivery should be ruled out; otherwise, 
these injuries generally occur later on, after surgical treatment of congenital 
malformations or due to internal or external peripheral damage to the recurrent 
laryngeal nerve (most frequently the left one). In 50 % of cases, paralyses of the 
left recurrent laryngeal nerve are related to heart surgery to treat ductus arteriosus 
or mediastinal vessel malformations.
Tips

• Symptoms become evident when subglottic stenosis causes an obstruction that is 
greater than 50%.

•	 Newborns	or	infants	suffering	from	recurrent	laryngitis	should	be	evaluated	to	detect	
congenital	subglottic	stenosis.	Laryngitis	in	children	under	6	months	of	age	is	rare.	

•	 This	disease	should	be	suspected	when	faced	with	the	following	events:	any	type	
of	respiratory	failure	at	birth,	dyspneic	laryngitis	occurring	in	the	first	months	of	
a	newborn’s	life	or	when	difficulties	associated	with	intubation	or	extubation	of	a	
newborn	or	infant	are	produced.

•	 No	endoscopic	CO2	laser	treatment	or	dilation	for	cartilaginous	congenital	subglottic	
stenosis	should	be	performed.

Diagnosis
Diagnosis is made on clinical suspicion of the characteristic features of the 

disease and is confirmed by flexible laryngoscopy while the patient is awake under 
local anesthesia to evaluate vocal fold motility. If the supraglottis anatomy does 
not allow proper visualization of the vocal folds, rigid laryngoscopy under general 
anesthesia and spontaneous breathing should be performed (anesthetic gases 
and drugs may affect vocal fold motility). It is highly important to differentiate 
paralysis from other disorders causing vocal fold fixation, such as posterior 
commissure synechia, infiltrating lesions to the vocal folds or cricoarytenoid joint 
fixation. All these conditions are diagnosed by palpation of the vocal folds and 
subglottic inspection under general anesthesia. 
Presenting signs and symptoms

Respiratory distress is predominant in BVCP. It should be suspected in 
newborns presenting immediate extubation failure. On some occasions, patients 
may experience dysphagia, considering the importance of the laryngeal ascent 
in the opening of the cricopharyngeus muscle during swallowing and the 
sphincter function of the larynx. The course of the disease may include aspiration 
syndromes, in the case of vocal fold abduction paralysis. Likewise, unilateral 
paralysis may also present with aspiration syndromes.
Syndromes or special features

Once the diagnosis of recurrent laryngeal nerve paralysis has been made, a 
nuclear magnetic resonance of the brain focusing on the posterior fossa and brain 
stem is mandatory. An interconsultation with a neurologist and cardiologist and 
a search for other disorders of the larynx, trachea and bronchi is suggested. Type 
II Arnold-Chiari malformation accounts for 1/3 of neurological causes. About 
45% of BVCP cases are related to laryngomalacia, tracheomalacia and subglottic 
stenosis.6
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Evolution
Paralysis evolution will depend on its etiology. Idiopathic paralyses recover 

spontaneously in 50 % of cases during the first or second year of life; 7 however, in 
some other patients recovery can occur in ten years or more. Secondary paralyses 
will recover once the underlying cause of disease is resolved and will depend on 
whether irreversible nerve damage has occurred. 
Treatment

Treatment is not required in most cases of unilateral paralysis of the 
recurrent laryngeal nerve, there is even a natural compensation of the working 
vocal cord that considerably improves dysphonia or the breathy cry of these 
patients. With regard to a possible aspiration syndrome, the symptoms can 
improve by supplying thickened liquids and an adequate feeding position. A 
low percentage (8%) of these patients will require a tracheostomy, which will be 
indicated in case of dyspnea and chronic aspiration events. In addition, there are 
vocal fold medialization techniques using different substances (fat, collagen) or 
type I thyroplasty, but those treatments are reserved for older children affected 
by severe dysphonia despite phonoaudiological treatment. Another interesting 
treatment involves laryngeal reinnervation techniques using the ansa cervicalis.

When BVCP hinders the child’s growth, or causes respiratory distress, 
apneas or cyanosis crises, it is necessary to secure the airway. A tracheostomy will 
be required in about 50% of patients. In other cases, a tracheostomy can be avoided 
when paralysis is secondary to hidrocephalus or the Arnold-Chiari malformation, 
since the child is intubated and corrective surgery of the etiologic problem is 
performed. In successful cases, motility of the vocal folds can be recovered. 
Surgical treatment of BVCP is possibly one of the most controversial, due to the 
fact that tracheostomy has high morbimortality and is strongly rejected socially. 
However, it is the surgical technique that preserves the laryngeal structures while 
waiting for spontaneous recovery of the vocal fold motility. On the other hand, all 
other surgical techniques, either endoscopic or open procedures, which have been 
developed to avoid a tracheostomy (by enlarging the posterior glottic area), will 
inevitably worsen the quality of the voice.

Among the different surgical techniques, endoscopic procedures are preferred.8 
Arytenoidectomy and posterior cordectomy using CO2 laser can be performed. 
Arytenoidopexy with the Lichtenberger needle-carrier or a posterior cricoid split 
with costal cartilage grafting are other options. Finally, a laryngofissure with 
posterior grafting or arytenoidopexy techniques for vocal foldd lateralization 
(open surgeries) can be performed.
Complications

The main surgical complication both in endoscopic or open surgeries is that, 
in most cases, they permanently affect the voice quality. Due to this fact, surgical 
treatment should be personalized and each patient’s case should be studied very 
carefully, since a high percentage of paralysis can resolve spontaneously.
Congenital subglottic stenosis

It accounts for 10-15% of congenital anomalies of the larynx 9 and it is the 
narrowing of the subglottis caliber, under 4 mm in full-term babies or under 
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3 mm in premature babies, in the absence of known triggering factors such as 
endotracheal intubation or external cervical trauma.9 It is caused by failure to 
recanalize the lumen of the larynx during the tenth week of pregnancy.9 Congenital 
stenosis has two main types, membranous and cartilaginous. The most frequent 
case is the cartilaginous type due to elliptical deformity of the cricoid cartilage.  9,10

Tips
•	 High-pitched	and	permanent	inspiratory	stridor.
•	 Always	search	for	central	nervous	system	malformation.
•	 During	direct	laryngoscopy	under	general	anesthesia,	with	the	patient	relaxed,	it	is	

essential to always palpate the cricoarytenoid joint in order to check proper mobility 
and	to	confirm	we	are	in	the	presence	of	a	true	paralysis	of	the	recurrent	 
laryngeal nerve.

What is this stridor like?
Stridor is biphasic (cartilaginous subglottic stenosis) or mainly inspiratory 

(additional mucus component such as submucosal gland hyperplasia). Stridor 
worsens with crying, feeding and on exertion. 9 In severe cases, stridor is present 
at birth while in moderate cases it occurs later (1 to 4 months of life). 9 
Disease presentation and age

Clinical presentation depends on the degree and extent of the narrowing 
and the underlying medical condition. The most severe cases are symptomatic at 
birth, whereas moderate cases become evident in the first few weeks or the first 3 
months of life, due to an increase in physical activity and ventilation requirements.

Mild to moderate congenital subglottis stenosis may be just symptomatic 
when it becomes complicated with an infection of the upper respiratory tract or 
due to physical effort. Sometimes, the diagnosis may be fortuitous, for example 
when a smaller than normal endotracheal tube is required to intubate the patient 
during another surgical procedure. The most common presenting symptom of 
congenital subglottic stenosis is progressive respiratory distress with biphasic or 
inspiratory stridor. Persistent or recurrent croup is another common symptom.   9-11

Presenting signs and symptoms
Other symptoms of this disease include dyspnea, a brassy or barky cough, 

hoarseness and breathy cry due to a reduction in the air flow through the 
airway obstruction. In severe cases intercostal, suprasternal and diaphragmatic 
retractions, thoracic deformation, feeding difficulties and in long-term cases, the 
baby will be small in size.
Diagnosis

Lateral and anteroposterior soft tissue x-ray image of the neck in 
hyperextension will be very effective to demonstrate the existence of subglottic 
narrowing. Subglottic narrowing in the shape of a sand-timer as evidenced in the 
anteroposterior projection is typical of this condition.12 (Figure 5)

The computed tomography provides accurate information as to the location, 
size and extent of the stenosis. However, this type of study is not always 
advisable as intubation or sedation are required, which is a serious problem in  
dyspneic children. 13

In all cases, flexible endoscopy under topical anesthesia should be performed 
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to rule out glottic or subglottic disease. Diagnosis is confirmed in the operating 
room by performing a rigid endoscopy under general anesthesia, by placing a 
commissure laryngoscope that delicately separates the vocal folds 1 (Figures 
6 and 7). A reflux study should be performed to verify if subglottal stenosis is 
congenital, or otherwise, if it is an acquired form due to an initially unknown 
gastroesophageal reflux.10

Figure 6.(left, middle and right). Endoscopic images of congenital subglottic stenosis.

Syndromes or special features
The disease may clinically present as a glottic web extending to the 

subglottis or as laryngeal atresia, but it is mostly an isolated malformation limited 
to the subglottic area  14. It may be related to other congenital anomalies, such as 
vocal fold paralysis or congenital conditions such as Down’s syndrome. 12

It is the third most common congenital laryngeal disorder, after laryngomalacia 
and vocal fold paralysis. In addition, it is the most common cause of airway 
obstruction in children under 1 year of age requiring a tracheostomy.  9 

Its occurrence is difficult to determine, as many cases may require 
endotracheal intubation during the neonatal period, which leads to include such 
cases within the category of acquired subglottic stenosis secondary to a history of 
tracheal intubation.  9
Evolution

Contrary to acquired subglottic stenosis, congenital stenoses may, in theory, 
improve with laryngeal growth.14 As from 18-24 months of life, stenoses evidently 
improve as a result of the development of the subglottic region.  10 

Figure 5A (left). Cervical x-ray image in 
anteroposterior projection. 

Fig. 5B (right). Lateral projection 
showing subglottis stenosis. 
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If it is observed that the airway is not growing and that airway and 
hospitalization problems arising from respiratory distress are imminent, laryngeal 
reconstruction is mandatory before the tracheostomy tube is needed in an 
emergency. However, tracheostomy is often the most appropriate and safest 
initial measure for treating a child affected by subglottic stenosis. It should be 
noted that there exist several medical conditions that prevent or delay the surgical 
reconstruction of the larynx, such as: age, weight, O2-dependent pneumopathy, 
neurologic disease involving serious risk of pulmonary aspiration, craniofacial 
abnormalities, reactive larynx, severe gastroesophageal reflux, among others  15.

Treatment
Treatment will depend on the degree of subglottic stenosis, its hystologic 

type (whether membranous or cartilaginous), and the patient’s general condition 
or other associated anomalies. It will range from an expectant attitude in mild 
stenosis cases to complex surgery in severe events. Management of subglottic 
stenosis must require a multidisciplinary approach.  16 Therapeutical objectives are 
to achieve adequate ventilation, swallowing and voice.

Clinical observation. In mild cases, presenting neither respiratory distress 
nor swallowing disorders, an expectant attitude and regular check-ups are advis-
able. Signs of the occurrence of laryngeal obstruction should be monitored as well 
as height and weight evolution. Treatment of those factors that may worsen the 
condition should be provided (for example, gastroesophageal reflux or upper air-
way infection). During crises, combination therapy of inhaled and systemic corti-
costeroids (prednisone 1-2 mg/kg/day or equivalent), bronchodilators, adrenaline, 
humidification of inhaled air and antibiotics in some cases are enough treatment.

Endoscopic treatment. Even though some subglottic stenosis present as a 
thin and fibrous diaphragma that may justify an attempt of careful endoscopic 
dilation (bougies or balloon) or laser vaporization, endoscopic treatment is rarely 
effective because most congenital subglottic stenosis are cartilaginous and the 
endoscopic maneuvers may pose the risk of stenosis worsening . Therefore, in 
most cases surgical treatment must be considered.  14

Tracheostomy. It is a viable option in mild cases until normal growth 

Figure 7. Congenital subglottic stenosis: (left) Lateral cervical x-ray image, 
(right). endoscopic image. 
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expands the airway in such a way as to allow decannulation. Although this 
procedure could present some risks: 2-5% mortality in children due to accidental 
decannulation, it gives time to newborns to grow and gain weight for future 
surgical reconstruction. However, the proved efficacy of surgical procedures for 
laryngotracheal reconstruction has led to a more aggressive management of this 
disease to achieve early decannulation. 

Surgical treatment. A wide variety of one-stage and two-stage surgical 
techniques have been developed, some of which include laryngotracheal 
reconstruction, with graft-stent variables, anterior cricoid split and partial 
cricotracheal resection. Treatment for each patient should be personalized and 
different procedures will be frequently required on the same patient to achieve 
successful results.16

Complications
A full-term newborn’s subglottis has a diameter of 5 to 7 mm. Subglottic 

stenosis is present when the diameter is 4 mm, causing a 44% decrease of the cross-
sectional area of the airway. When inflamed, 1 mm of edema will reduce such area 
by 25%  11. Therefore, a patient affected by subglottis stenosis, even a mild case of 
the disease, will experience rapid decompensation when faced with certain factors 
that can worsen the condition. Such factors include gastroesophageal reflux or 
upper airway infection. In those cases, a few millimeters of lumen gained with the 
aid of some kind of procedure will remarkably improve the condition. 11

Treatment complications may be related to surgery or to the stent.
Laryngotracheal reconstruction: granuloma formation on the edge of the 

stent, cervical fistula, graft displacement, necrosis, infection and extrusion, 
granulomas, accidental extubation, complications obtaining the costal graft (costal 
hematoma, pneumothorax, pleural effusion), among others  16.

Cricotracheal resection: anastomotic dehiscence and damage to recurrent 
laryngeal nerves, to name but a few.17

Pre and postoperative monitoring of gastroesophageal reflux is essential. 
The negative impact of such reflux on laryngotracheal structures has been proved 
and may cause the treatment to fail.17

Tips
•	 Symptoms	become	evident	when	subglottic	stenosis	causes	an	obstruction	that	is	

greater than 50%.
•	 Newborns	or	infants	suffering	from	recurrent	laryngitis	should	be	evaluated	to	detect	

congenital	subglottic	stenosis.	Laryngitis	in	children	under	6	months	of	age	is	rare.	
•	 This	disease	should	be	suspected	when	faced	with	the	following	events:	any	type	

of	respiratory	failure	at	birth,	dyspneic	laryngitis	occurring	in	the	first	months	of	
a	newborn’s	life	or	when	difficulties	associated	with	intubation	or	extubation	of	a	
newborn	or	infant	are	produced.

•	 No	endoscopic	CO2	laser	treatment	or	dilation	for	cartilaginous	congenital	subglottic	
stenosis	should	be	performed.
Haemangiomas are the most frequent benign tumors affecting the pediatric 

population. A percentage of 60% is located in the head and neck.  1 These 
tumors are more common in girls (ratio 2:1) and consist of endothelial cell 
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hyperplasia, pericytes, fibroblasts, macrophages and mastocytes. Although 
subglottic haemangiomas (SGH) are very frequent in children, they account for 
only 1.5% of congenital larynx anomalies. These tumors are suspected in those 
patients presenting lesions involving the skin of the neck and lower part of the 
face.18

What is this stridor like?
SGH stridor is biphasic, with a major inspiratory component. It worsens with 

crying and respiratory infections. Stridor intensity will depend on haemangioma 
size and stage of evolution.
Disease presentation and age

SGH are asymptomatic during the first weeks of life. The first symptom 
is stridor, which begins when the newborn is around 40 or 60 days of life. In 
some patients, stridor occurs when respiratory intercurrence also occurs. Later 
on and due to the proliferative phase of the lesions during the first months, 
symptoms become worse 19 and could trigger dyspnea with intercostal retraction 
and respiratory obstruction. Patients commonly present recurrent or long-lasting 
laryngitis, barky cough and croup episodes. 
Diagnosis

It is done on clinical evaluation of the patient, by taking into account stridor 
type and time of occurrence. The condition is suspected by the presence of 
haemangiomas on the skin and other parts of the body. A lateral x-ray image of 
the neck with focus on the soft tissues of the larynx shows assimetrical narrowing 
of subglottic lumen, with loss of the air column in the most obstructive cases. 
Magnetic resonance and computed tomography are also effective diagnostic 
tools, especially when it is necessary to study other compromised organs to 
rule out associated malformations. A definitive diagnosis is made using direct 
laryngoscopy under general anesthesia, which shows a firm compressible reddish 
pink lesion that extends immediately below the vocal cords. The lesion may 
be located in the posterolateral region of the larynx and in most severe cases it 
can completely obstruct it. (Figure 8). A biopsy of the lesion is not commonly 
performed, as it is quite typical at macroscopic level. However, in cases of doubt, 
a biopsy may be performed and the hemorrhage should be controlled by lesion 
compression with an endotracheal tube.

Figure 8A. (left). Two-month patient presenting haemangioma over head and neck; 8B. (next). Endoscopic 
image of bilateral subglottic haemangioma; 8C. (third one); 8D. (last one). Haemangioma seen during direct 
laryngoscopy showing complete blockage of subglottic lumen.
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Presenting signs and symptom.
Patients affected by this condition frequently consult for a history of 

recurrent laryngitis, some of them not having the statistical age of ocurrence 
of these respiratory events (under six months). Such events have an atypical 
evolution, partially responding to the medication administered and having longer 
duration of the symptoms. 
Syndromes or special features

In 50% of the cases SGH coexist with skin lesions. Skin haemangiomas are 
the most typical. They are distributed located in the “beard” region, that is, the 
preauricular area including the jaws, chin, lower lip and the anterior portion of 
the neck. Patients with lesions in that area, also present airway haemangiomas in 
65% of cases, which are evidenced around the fourth and sixth week of life. 18-20

Evolution
Haemangiomas are initially characterized by a proliferative phase of rapid 

growth during the first six months of life, subsequently, followed by a period of 
stabilization at around the first year of the patient’s life and finally a period of 
regression, a slow phase that lasts several years. Most haemangiomas reach 2/3 
of their size by five months of age.19,20 About 80% of haemangiomas disappear 
by the age of 7.
Treatment

Treatment is personal for each patient and depends on lesion evolution 
and degree of airway compromise. It may be expectant, pharmacological and/
or surgical. Considering the fact that this condition experiences a regression 
over time, all those patients not having relevant symptoms are periodically and 
thoroughly evaluated, especially during the proliferative phase of the disease. On 
occurrence of respiratory symptoms, feeding difficulties or intercostal retractions, 
and if the respiratory obstruction is considerable, it is important secure the airway 
by means of a surgical procedure. 

Systemic corticosteroids have been the drugs of choice for these cases, 2 
to 4 mg/k/day prednisone or 2-3mg/k/day methylprednisolone for a month, with 
gradual reduction until the lower useful dose for the patient is maintained. Another 
option is the intralesional administration of corticosteroids applied endoscopically 
followed by temporary endotracheal intubations. As from the year 2008, 
propanolol began to be used for the treatment of neck and head haemangiomas in 
children and has become first-line therapy for these conditions 18,21,22. This beta-
blocker medication favors apoptosis of the involved cells, reduces angiogenic 
growth factors and yields very satisfactory results and a rapid reduction in 
lesion size. The recommended propanolol dose is 2 to 4 mg/k/day in a gradual 
ascending fashion. Currently, the corticosteroid and propanolol are given together, 
then the corticoesteroid is gradually reduced and therapy is continued with the 
lowest effective beta/blocker dose. Further prospective and randomized trials are 
still necessary to protocolize the use of this drug for treating SGH. It is highly 
important to work together with the pediatrician, dermatologist, endocrinologist 
and cardiologist in order to strictly monitor the use of the medication and the 
adverse reactions or side-effects they produce. The patients usually start treatment 
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in the hospital. An evaluation of the heart and blood sugar levels are previously 
performed. 

A possible surgical treatment is laryngofissure with or without grafting, 
which may be performed on those patients that do not respond satisfactorily to 
the medical treatment or present initial airway obstruction due to a fast growth 
of SGH. In the most extremes cases a temporary tracheostomy is performed to 
stabilize the airway. Another possibility is the endoscopic treatment using CO2 
laser, which should be used in less than 50% of the subglottic area due to the risk 
of stenoses at such level. However, this latter method is not advised in the case of 
large-sized or bilateral SGH.
Complications

It is important to consider the typical complications of the disease such as 
ulceration, hemorrhage and airway obstruction; however, secondary complications 
arising from the medical and surgical treatment should also be taken into 
account. The pharmacological treatment can also cause complications. Some 
effects of corticosteroids include irritability, insomnia, gastrointestinal disorders, 
osteoporosis, high blood pressure, adrenal suppression, growth retardation and 
cushingoid state. On the other hand, beta-blockers produce somnolence, an 
increase in gastroesophageal reflux, bradycardia, hipotension, hypoglycemia 
and wheezing. Some post-operative complications are: the already described 
stenoses secondary to laser use, also pneumonia and pneumothorax as a result of 
endoscopic procedures such as intralesional corticosteroid administration, which 
requires several intubations to achieve a satisfactory result.
Tips
•	 Biphasic	stridor	accompanied	by	croup	cough	(laryngeal).
•	 Recurrent	and	long-lasting	croup	episodes	(laryngitis)	in	infants	under	six	months	of	

age will suggest this disease. 
•	 All	patients	presenting	skin	haemangiomas	with	a	“beard”	distribution	should	undergo	

laryngotracheobronchoscopy to rule out airway compromise.

Laryngeal webs
They are uncommon congenital anomalies (5%) caused by failure of larynx 

lumen to recanalize during the eighth and tenth week of pregnancy.23 Most 
laryngeal webs occur at glottic level, frequently extending into subglottic area.11 
Cohen´s classification is shown in Table 1 and cases in Figure 9.10.11,23

Table 1. Cohen 's classification of laryngeal webs 

Cohen’s classification Laryngeal webs
Type I Thin anterior web Compromises up to 35% of glottis lumen

Type II Moderately thick anterior web Compromises 35-50% of glottic lumen

Type III Thick anterior web Compromises 50-75% of glottic lumen Extends 
to subglottis

Type IV Uniformly thick membrane Compromises 75-90% of glottic lumen 
Vocal cords are not visualized 
Cartilaginous subglottic component



108 XII IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY!

What is this stridor like?
Stridor is biphasic or mainly 

inspiratory. In the most severe cases it is 
present at birth whereas in moderate cases 
it occurs later.
Disease presentation and age

Clinical presentation depends on the 
web extension, which will determine the 
different degrees of airway obstruction 
and vocal dysfunction. In 80% of cases, 
symptoms become manifest from the 
moment the baby is born. 24

Disphonic cry and stridor are 
the most frequent initial symptoms.25 
Recurrent laryngitis and pneumonia may 
also be present.  10

All patients affected by a glottic web have some degree of dysphonia. 11,23 
The patient’s cry and voice are often described as high-pitched. 11 The most severe 
cases require a tracheostomy to secure the airway.  23

Presenting signs and symptoms
•	 Type	I:	dysphonic	cry	since	birth,	no	symptoms	of	airway	obstruction.	
 Airway restriction is only evidenced in the case of acute laryngitis.
•	 Type	II:	hoarse	and	weak	cry,	mild	symptoms	of	airway	obstruction.
•	 Type	III:	very	weak	voice,	moderate	symptoms	of	airway	obstruction.
•	 Type	IV:	aphonia,	severe	symptoms	of	airway	obstruction	requiring	a
 tracheostomy in the first days of life. 10  

Diagnosis
Lateral and anteoposterior soft tissue x-ray of the neck in hyperextension, and 

a computed tomography are useful for determining the craniocaudal extension of the 
web 23 (Figure 10). A flexible endoscopy under topical anesthesia should be performed 
to evaluate cordal motility, the possible site of extralaryngeal airway obstruction and 
laryngeal or palate cleft. 23 Diagnosis is confirmed in the operating room by means 
of rigid endoscopy under general anesthesia. It allows to pinpoint the nature and 
location of the web as well as to determine the degree of subglottic extension. 
Palpation enables to assess thickness and presence of a cartilaginous component or 

submucosal cleft. 11,23

During the endoscopic 
exploration of types III and IV 
webs, an emergency tracheosto-
my may be required; therefore, 
it is necessary to be prepared 
for such a contingency. 10 Con-
sultation and genetic counseling 
should also be considered. 23

Figure 10A, 10B and 10C. Lateral cervical x-ray image  
of patients affected by a laryngeal web.

Figure 9. Cases of glottic webs. 9A. (upper 
left). Type I. 9B. (upper right) Type II.  
9C. (lower right). Type III. 9D. (lower 
right). Type IV.
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Syndromes and special features
In some cases the disease is associated with the microdeletion of chromosome 

22q11 (velocardiofacial syndrome, also known as DiGeorge or Shprintzen 
syndrome), which comprises a wide variety of anomalies, such as: cleft lip and 
palate (8%) and cardiovascular abnormalities (30%).23 Cohen’s 4 web types show 
the time when laryngeal recanalization finished during the embryonic period. If 
it finishes at an early stage of embryogenesis, laryngeal atresia develops (birth 
asphyxia with no cry).

A suppraglottic web is rare. Though it may be anterior, the posterior 
interarytenoid web is the most common. This latter form limits the glottic opening 
causing variable airway obstruction. 10

Evolution
Airway obstruction symptoms increase depending on web extension. Most 

severe cases (type III and IV) require a tracheostomy to maintain the airway 
in the first days of life. Laryngeal atresia is not compatible with life without 
an emergency tracheostomy or an EXIT procedure (ex utero intrapartum 
treatment). Some newborns survive longer if laryngeal atresia is associated with 
a tracheoesophageal fistula, which allows the patient’s ventilation through it. 23

Treatment
Therapeutic management will depend on web thickness and extension as 

well as on symptom severity and degree of congenital malformation of the related 
cricoid cartilage. 11,12 

Type I. Observation or surgical division with CO2 laser or cold instruments, 
with mucosal flap. 23 If the web causes minimal vocal problems, treatment is 
not required. If the web is more extended but does not compromise the airway, 
endoscopic repair may be delayed until pre-school age.23 Topical application 
of mitomycin C, as well as weekly endoscopic monitoring and treatment of 
gastroesophageal reflux, may be effective to reduce recurrence of granulation 
tissue. The therapeutical objective of Type I webs is to improve the voice.

Type II. Surgical division with CO2 laser or cold instruments with 
endoscopic silicone keel placement. 23 Since the web is not sufficiently extensive 
to compromise the airway, late repair is preferred, as the child will not tolerate the 
silicone keel without a tracheostomy. By age four, surgical correction of the web is 
easier since the larynx is larger.  23 The laryngeal keel allows optimal healing of the 
anterior commissure and prevents synechia from occurring.  10 Type III. Surgical 
division with CO2 laser or cold instruments with endoscopic keel or open surgery 
if there is a cartilaginous component (laryngotracheal reconstruction with anterior 
cartilage graft and stenting).  23 Reparation time should be based on respiratory 
symptoms. If tracheostomy is necessary to maintain the airway, the endoscopic 
treatment or open surgery may be performed early, within the first 2 years of life. 23

Type IV. Tracheostomy; cricotracheal resection in a second stage or 
laryngotracheal reconstruction with anterior and posterior cartilage graft with 
temporary stenting .23 
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Complications.
On the whole, there is a marked tendency of partial lesion recurrence. 10 
Appropriate family counseling is really important, mainly in Type IV webs, 

which include cricoid cartilage deformity and vocal cord fusion. Decannulation 
is a reasonable objective but it may be possible that the voice will never be 
completely normal.11

Tips
•	 A	dysphonic	cry	accompanied	of	inspiratory	or	biphasic	stridor	as	well	as	respiratory	

distress	will	be	suggestive	of	this	condition.
•	 There	are	4	degrees	of	glottic	web	severity	(Cohen’s	classification),	longer	webs	are	

thicker than short ones and present a cartilaginous subglottic component.
•	 A	laryngeal	web	should	be	considered	in	a	child	with	a	history	of	congenital	dysphonia	

and	recurrent	croup	before	six	months	of	age.

 Congenital laryngeal cyst
They account for 1.5% of congenital anomalies of the larynx . 26 These cysts 

may be: saccular (25%) or ductal (75%). 27 A congenital saccular cyst is developed 
at supraglottic level due to atresia of the saccule orifice of the laryngeal ventricle  
28,29. It is a mucous-filled dilation of the saccule. There are two types of these 
cysts: the anterior saccular cyst, which projects into the anterior ventricular region 
and protrudes into the laryngeal lumen between the false and the true vocal cords, 
and the lateral cyst, which is more frequent and larger and presents as a bulging 
mass of the ventricular band and/or the aryepiglottic fold.  28,29 The ductal cyst may 
result from the blockage of the submucosal gland duct and is mainly located in the 
vallecula. Symptoms depend on cyst location (pharyngolaryngeal or subglottic) 
and size . 26

What is this stridor like?
Saccular cyst. Stridor is inspiratory. It may be present at birth and as the cyst 

grows, stridor can become more intense. Stridor can diminish when the baby is 
lying on the affected side and increases when the baby is placed in contralateral 
position.  26 Ductal cyst. Cyst in the vallecula: stridor is inspiratory and decreases 
in prone position. Subglottic cyst: stridor is biphasic or inspiratory.
Disease presentation and age

Saccular cyst. It is an unusual lesion occurring during the neonatal period 
or in early childhood with non-specific symptoms which are common to other 
laryngeal obstruction causes. 28 Inspiratory stridor is the most typical symptom. It 
may initially mimic laryngomalacia. 

Ductal cyst. It usually occurs later than a saccular cyst, causing swallowing 
difficulties.  27

Presenting signs and symptoms.
Saccular cyst. As the cyst grows, it is associated with progressive respiratory 

distress, cyanotic events and apneas, voice changes (perceived as hoarse or faint 
cry), and feeding difficulties.

Ductal cyst. Clinical symptoms depend on the cyst location and size. It may 
cause airway obstruction symptoms and/or difficulty swallowing. It may present 
similar symptoms to those of saccular cysts.
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Diagnosis
Although the lateral x-ray image of the neck allows to visualize most of 

the cysts, computed tomography or magnetic resonance are preferred, due to 
the higher definition of lesion images as regards size, location, extension and 
anatomical relationship.28 Fibrolaryngoscopy may help reach a diagnosis, and a 
direct laryngoscopy under general anesthesia with intubation allows to maintain 
the airway and confirm the diagnosis. 26 (Figures 11 to 14) 
Syndromes or special features.

The association of two or more lesions 
has been determined in 10 to 45% of 
patients with congenital stridor.  30

Evolution.
As the size of the cyst grows, the 

symptoms may increase, even leading to 
life-threatening airway obstruction.      28

Treatment.
Treatment is surgical, either using 

different endoscopic techniques or external 
approaches. 

Treatment includes securing the 
airway, generally with an endotracheal 
tube or in some cases with a tracheostomy 
and cyst removal, being the endoscopic 
approach the procedure of choice (cold 
instrument or CO2 laser) (Figure 15).

Needle aspiration of the cyst may 
occasionally, rule out tracheostomy and/or 
a more definite treatment. If the cyst recurs 
after needle aspiration, endoscopic excision 
is advised. 31 Marzupialization alone is 
rarely sufficient treatment; therefore, 
complete removal of the entire cyst lining 
is necessary to prevent recurrence.  26

An external approach is reserved for 
recurrence after endoscopic treatment or in 
case of complex lesions.  29,31

Complications.
Due to the unusual of these 

cysts, they are not commonly 
considered for the differential 
diagnosis of a congenital stridor. 
An early detection and an 
adequate treatment are essential 
since they can cause life-
threatening airway obstruction.

Figure 11A. (left). Right lateral saccular cyst. 
Lateral cervical x-ray image. 11B. (right) 
Endoscopic image. 

Figure 12A. (left) Left lateral saccular cyst. 
Computed tomography scan. Sagittal section. 
12B. (right) Axial section 

Figure 13A (left).  Subglottic cyst. A 
Lateral cervical x-ray image. 13B.  (right)
Endoscopic image. 

Figure 14A. (left) Vallecular cyst A. Lateral x-ray image  
14B. (right) Endoscopic image of vallecular cyst.
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Tips
Saccular Cyst
•	 Symptoms	are	present	since	birth.	Inspiratory	stridor	associated	with	difficulty	breathing	and	

hoarse	cry.	They	differ	depending	on	patient’s	position.
•	 Differences	with	laryngomalacia:	laryngomalacia	never	causes	changes	in	voice	quality.	In	the	

presence	of	a	cyst,	the	baby’s	cry	may	be	faint	or	hoarse.	In	laryngomalacia,	stridor	diminishes	in	
prone	position	whereas	in	the	presence	of	a	lateral	cyst,	the	symptoms	diminish	when	the	baby	is	
lying	on	the	affected	side	and	increase	in	the	contralateral	position

•	 In	order	to	determine	the	causing	lesion,	an	endoscopic	evaluation	of	the	airway	of	every	child	
affected	by	infrequent	stridor	should	be	considered.

Ductal Cyst
•	 Consider	lingual	thyroid	gland	in	the	differential	diagnosis	of	a	cyst	at	the	base	of	

tongue.	Evaluate	thyroid	function	and	request	scintilography	to	confirm	diagnosis 32

Laryngeal cleft 
Laryngeal cleft (LC) 

is defined as the abnormal 
communication between 
the laryngotracheal airway 
and the upper digestive 
tract (hypopharynx and 
esophagus) due to defi-
ciency of the party wall. 
The embryonic alteration 

is unknown but multiple factors are suspected. The result is failure in the fusion of 
the posterior cricoid lamina and an abnormal development of the tracheoesopha-
geal septum. This congenital abnormality is rare, having an incidence of 0.5-1.5% 
within laryngeal malformations. It is slightly more prevalent in boys, resulting 
in sporadic cases, which are frequently associated with other syndromic or non-
syndromic malformations of the median line. Symptoms will depend on the extent 
of this communication. The mildest symptoms may be asymptomatic whereas in 
the most severe cases they may be incompatible with life when the cleft extends 
along the whole trachea. 33

What is this stridor like?
In mild cases, there may be no stridor or it may be low-pitched and 

inspiratory, due to the collapse of the mucosa of the arytenoid region for lack 
of support of the posterior laryngeal wall. In these patients, the most frequent 
symptom is not stridor but the disorders arising from food aspiration into the 
lower airway, secondary to the abnormal communication between the airway and 
the digestive tract. When an expiratory stridor occurs, the presence of associated 
tracheomalacia should be suspected.
Disease presentation and age

The extent and dimension of the cleft, whether laryngeal or 
laringotracheoesophageal, determines the age of presentation and the severity 
of presenting symptomatology. 11 LC are currently classified according to the 

Figure 15A. (left) Endoscopic image of right lateral saccular cyst. 
15B. (right) Post-operative image of laryngeal microsurgery. 



113    XII IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY!

following four- type scheme:
•	 Type	I:	interarytenoid	cleft	caudally	extending	to	vocal	cord	level.
•	 Type	II:	partial	cricoid	cleft,	surpassing	vocal	cord	level,	not	totally	compromising	

the cricoid.
•	 Type	III:	laryngotracheoesophageal	cleft.	It	completely	compromises	the
 cricoid, even including the first two or three tracheal rings.
•	 Type	IV:	laryngotracheoesophageal	cleft	extending	into	the	thoracic	trachea	and
 occasionally into one main-stem bronchus.

Most LC Type I are asymptomatic and eventually present signs of 
intermittent aspiration or faint cry due to bad vocal cord closure. In Type II and 
III clefts, symptoms start at birth, during the first feeding when the newborn 
experiences episodes of cough, chocking and cyanosis due to the aspiration of 
saliva and milk. Dysphonia and inspiratory stridor as well as recurrent pneumonia 
episodes also occur11,34. On some occasions, a mucosal hernia partially blocking 
the cleft may occur and the aspiration symptoms may present intermittently. Type 
IV cleft presents with acute immediate respiratory distress and severe aspiration 
syndrome, which in the most severe cases have a somber prognosis. 
Diagnosis

Even though the prenatal diagnosis of this disease has not been described yet, 
it can be suspected when other associated symptoms are determined ecographi-
cally. This congenital malformation is suspected in those patients presenting clini-
cal signs of aspiration at birth. A chest x-ray shows infiltrates due to aspiration 
pneumonias and the barium swallow and esophagram reveal a passage of contrast 
medium into the airway. All these signs are not specific of cleft and may be pres-
ent in patients with tracheoesophageal fistula or in aspiration syndromes second-
ary to swallowing disorders occurring for different causes. A fibrolaryngoscopy 
under local anesthesia is recommended to rule out other diseases. It is convenient 
to visualize the cleft during vocal cord adduction; however, due to interarytenoid 
mucosa redundancy, the diastema may go unnoticed. For the above reasons, diag-
nosis is confirmed by endoscopic laryngotracheoscopy, which not only allows 
direct visualization of the cleft but also of its extent (Figure 16). 

Figure 16A. (left) Type III laryngeal 
cleft, showing cleft that totally 
compromises the cricoid cartilage. 

16B. (right) Same patient showing 
communication with proximal 
esophagus.
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Presenting signs and symptoms
These patients have high prevalence of gastroesophageal reflux, as well as 

tracheomalacia, tracheoesophageal fistula with or without esophageal atresia.
Syndromes and special features

LCs are associated with four syndromes: the G syndrome (Opitz- Frias), 
which is characterized by other median line alterations such as palatine-lip fissure, 
hypospadias, abnormal implantation of auricular pavilion and hypertelorism; the 
Pallister-Hall syndrome, which includes central nervous system, cardiac, renal and 
pulmonary malformations, imperforate anus and limb alterations; other syndromes 
which are well-known to otolaryngologists are the CHARGE syndrome (ocular 
coloboma, heart disease, choanal atresia, mental and growth retardation, genital 
and ear abnormalities) and the VACTERL syndrome (abnormal vertebrae, anal 
atresia, cardiac defects, tracheoesophageal fistula with or without esophageal 
atresia, renal displasia, polydactily and limb defects).
Evolution

Depends upon the type of cleft involved; some patients have very good 
evolution involving minimum measures such as food thickening and reflux 
treatment. However, as the type of cleft becomes more complex, patients need 
urgent surgery to protect the airway and resolve the respiratory distress and 
aspiration syndrome. Type IV clefts which present total tracheal communication 
with the esophagus have a high mortality rate.
Treatment

The objective is to stabilize the airway, by reducing aspiration symptoms 
such as recurrent pulmonary infections. In milder cases, food thickening and reflux 
treatment with proton pump inhibitors, are sufficient to control the symptoms. 
When the patients present some degree of airway obstruction evidenced by 
herniation of the pharyngeal mucosa, non-invasive ventilation with CPAP or 
BiPAP is preferred if possible. In cases of more severe clefts, a nasogastric probe 
should always be placed to reduce aspiration processes until surgical reparation 
is carried out. When the respiratory distress is severe or there is tracheomalacia, a 
tracheostomy should be performed. 

In the last years, there has been remarkable advance in endoscopic surgery 
under general anesthesia and spontaneous respiration, which is often effective 
in Type I, II and III clefts that do not compromise the thoracic trachea 35. When 
such compromise occurs, open surgery involving a thoracotomy is mandatory. 
Patients with Type IV cleft should immediately have their airway maintained by 
tracheal intubation. The endotracheal tube should be deeply positioned above the 
carina to avoid its displacement toward the esophagus and repair surgery should 
be performed straight away.

Every patient should be closely evaluated to decide if he/she could be a 
candidate for endoscopic treatment. Symptomatic Type I and Type II clefts are 
eligible for such procedure. As regards Type III clefts, it is essential to determine 
the degree of tracheal compromise, and above all to rule out other malformations 
such as fistula or esophageal atresia, which will require open surgery. 
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Tips
•	 It	is	one	of	the	differential	diagnosis	in	all	patients	with	aspiration	syndrome.
•	 Hamartoma	(prolapse	of	the	interarytenoid	mucosa)	must	be	suspected	in	patients	with	

aspiration syndrome improving spontaneously and starting with stridor.
•	 It	is	extremely	important	to	palpate	the	posterior	commissure	with	a	rigid	object	

during	direct	laryngoscopy	while	searching	for	the	laryngeal	cleft	since	the	prolapse	
of	the	interarytenoid	mucosa	hinders	the	visualization	of	the	cleft,	which	involves	a	
subdiagnosis	of	Type	I	and	II	clefts.

Complications
They generally derive from aspiration processes, with recurrent pneumonias 

requiring early antibiotic treatment. On the other hand, another complication 
is respiratory distress with tracheal intubation to stabilize the airway, either 
immediately after birth or due to severe respiratory infection. It is important to 
search for associated malformations and to conduct genetic studies to prevent 
other complications secondary to multiple malformations. 
Recurrent respiratory papillomatosis

Recurrent respiratory papillomatosis (RRP) is a viral disease which affects 
children and adults at different levels of virulence. Although it may occur any-
where in the aerodigestive tract, the laryngeal location is the most frequent .1   It is 
the second cause of dysphonia after the vocal cord nodules and the most frequent 
benign laryngeal neoplasia in the pediatric population36,37,38. Human papilloma 
virus (HPV) causes the disease; more than a hundred HPV types have currently 
been described, but 6 and 11 are responsible for laryngeal infection36,37  . HPV 
causes vegetant, exophythic lesions, especially at epithelial transition zone levels 
(squamous to ciliary), such as the nasal vestibule, the union of the oro-and naso-
pharyngeal mucosa, the supraglottis, the vocal cords and areas of squamous meta-
plasia such as the tracheostomy stoma (Figure 17). Incidence of this disease is 4 
every 100.000 newborns; these figures considerable increase in low socioeconom-
ic populations due to high HPV prevalence as a sexually-transmitted disease.36

Figure 17A. (left) A Laryngeal papillomatosis. 17B. (next) Papillomas of the trachea.  
17C. (third one) Papilloma completely blocking a bronchus. 17D. Papillomas of the uvula. 17E.  (last one)
Esophageal papillomatosis.

What is this stridor like?
Unfortunately, this disease is not much suspected in pediatric consultations, 

being commonly misdiagnosed, especially in children under two years of age, 
in whom a change in the voice goes unnoticed. For this reason, consultations 
or diagnoses begin just when stridor starts36,38. Lesions first occur on the vocal 



116 XII IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY!

folds, and as the papillomas grow and increase in size they start blocking the 
airway at glottic and supraglottic levels. Patients have an inspiratory, progressive,  
low-pitched stridor that becomes biphasic as the disease progresses. 38 
Disease presentation and age

HPV is vertically transmitted from the mother to the child through the birth 
canal; however, this mechanism is not unique since transmission may also be 
transplacental. Mothers having condillomas at delivery time increase by 200 times 
their children’s risk to contract the infection. First time pregnant or prolonged 
labour are also risk factors36. With respect to cesarean section deliveries, an early 
rupture of the membranes, even two hours before delivery, increases the risk of 
contagion. Although the infection occurs at birth or before, symptoms are not 
immediately evident. The most predominant lesion sites are the vocal cords, being 
persistent dysphonia and faint cry the first manifestations. Since symptoms are 
subtle at the onset of the disease and there is no clinical suspicion in children, 
and much less in newborns, HPV diagnosis is rarely made at this stage and it 
is frequently assumed that the patients have common respiratory problems such 
as croup, asthma, bronchitis, allergies, gastroesophageal reflux or vocal fold 
nodules.36,38 RRP is usually diagnosed between 2 and 5 years of age, one year 
after the onset of symptoms when marked progressive dysphonia, stridor and 
respiratory obstruction occur. 
Presenting signs and symptoms 

Symptoms other than dysphonia and stridor presenting with RRP are: 
chronic cough, pneumonia, dysphagia, dyspnea and failure to thrive. 36,38,39

Diagnosis
Diagnosis is made on clinical suspicion and by fibrolaryngoscopy under local 

anesthesia, during which the typical sessile or exophytic cauliflower lesions, having 
white-pink warty features are identified39. Diagnosis is subsequently made with the 
results of the anatomapathological analysis of biopsies and eventually by HPV tipifi-
cation. It is important to perform a laryngotracheobronchoscopy during the surgical 
procedure to determine the extent of the disease toward the inferior lower airway. 
Evolution 

Clinical course of the disease is variable. On the one hand, there are patients 
that experience progressive and spontaneous remission, whereas on the other hand, 
there are others that undergo multiple surgeries in the course of a year to unblock 
the airway with papilloma extension to other organs. It has been estimated that 
30% of patients’papillomas extend extralaryngeally toward the trachea, bronchi, 
lungs, esophagus and oral cavity. It is extremely important to request a thoracic 
computed tomography to determine RRP pulmonary compromise, especially 
when tracheal papilloma extension has been observed. Peripheral nodular lesions 
may be visualized at pulmonary parenchymal level. These lesions show central 
cavitation and even hydroaerial levels that fuse over time, causing greater 
necrosis and tissue destruction, which will give rise to recurrent pneumonias, 
bronchiectasis and loss of pulmonary function leading to an ominous prognosis.    
The malignant transformation of RRP into squamous cancer, frequently associated 
with HPV-1139, even at a very low percentage (1%), has also been described. 
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The natural course of RRP is unpredictable; it has high rates of disease 
recurrence and dissemination, which depend on agent-host interaction. With 
respect to the virus causing the disease, HPV-11 is responsible for a more 
aggressive course of papillomatosis, followed by HPV-6; however HPV 16, 18, 
31 y 33 have also been involved 36. HPV includes 8 genomes, being E6 and E7 
the most studied (E stands for “early”, that is, genes that are early transcribed in 
the viral cycle and are responsible for replication) due to the fact that they affect 
and interact with the host’s normal proteins in charge of DNA repair and apoptosis 
of the damaged cells. It has been observed that highly virulent HPVs harbor E6 
and E7 genomes, which destroy these host’s protective proteins, favoring the 
replication of infected cells and of the viral genome. 36

Treatment
So far, there is no cure for RRP and the treatment is based on surgical 

management of papillomas and the administration of adjuvant pharmacotherapy 
in some cases. Surgical resection of papillomas should be performed with 
the objective of securing and stabilizing the airway and improving voice 
quality while preserving the normal anatomical structures. In those patients 
presenting compromise of posterior and anterior commissures, or very aggressive 
papillomatosis, the objective will be achieved if the airway is cleared to avoid 
glottic and subglottic stenosis, which are very difficult to resolve in pediatric 
patients. Laryngeal microsurgery under endoscopic or microscopic vision is 
the most commonly used technique. Such procedure may be performed with a 
microdebrider, CO2 laser, KTP laser (potassium-titanyl-phosphate), forceps or 
micropincers. Of these options, microdebriders have gained great popularity in 
recent years, as they are fast and allow to resect papillomas by preserving the 
normal mucosa without causing severe damage. In the most severe cases, another 
surgical procedure is tracheostomy, which although it should be avoided, if 
possible, (since it provides another growth site and favors distal dissemination), it 
is necessary in certain patients when it is mandatory to secure the airway due to 
fast respiratory obstruction.

Medical adjuvant treatment is mainly indicated in those patients requiring 
more than four surgeries a year, or having fast growth of papillomas compromising 
the airway, or when an extralaryngeal extension has occurred. Among the main 
drugs prescribed, the following may be mentioned: antiviral drugs such as 
interferon alpha at a dose of 5 million U/m2 of body surface daily administered 
subcutaneously during 28 days and later, three times a week for 6 months. If 
side-effects can be tolerated and there is a good response, the dose is reduced to 3 
million U/m2. Other antiviral drug prescribed are Ribavirin and Acyclovir (more 
effective in co-infections with cytomegalovirus, Epstein Barr or Type 1 herpes 
simplex virus). Cidofovir is the most frequently used adjuvant therapy in pediatric 
patients. It is administered as local intralesional injections at a dose of 5 mg/mL, 
in 4 applications, each spaced two weeks apart. Response varies according to viral 
phenotype, 50% of the strains are susceptible and resolve at the mentioned dose, 
30% are intermediate and respond at a dose of 10 mg/ml and finally, 20% are 
resistant, not responding at any dose. It is important to monitor all these drugs due 
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to their toxicity and side-effects. Other described treatments are Indole-3-Carbinol 
at 100-200 mg/day (dietary supplement present in vegetables such as broccoli, 
cauliflower and cabbage), and retinoids (1-2 mg/k/day for 6 months). If there is 
gastroesophageal reflux, it should be treated.

The best hope lies in the quadrivalent vaccine against HPV subtypes 6-11-
16 and 18. Vaccination of both men and women before starting an active sex life 
promises to remarkably reduce disease incidence36,37.
Complications

On the one hand, complications depend on the extent and progression of 
the disease, and on the other hand they may be secondary to surgical treatments. 
Both anterior and posterior synechia fall within the latter group. These cicatricial 
processes are frequent in those patients undergoing multiple surgeries, and are the 
result of the attempt to remove all the lesions, which results in normal mucosa 
damage.
Acquired subglottic stenosis

Subglottic stenosis is a narrowing of the subglottic airway and one of the 
most common causes of airway obstruction. More than 90% of subglottic stenoses 
are acquired, mainly caused by intubation and respiratory assistance.  15-17,40-42 
Incidence of post-intubation stenosis is 0,9% a 3%  40. Other traumatic etiologies 
having lower incidence are thermal or chemical burns, infections, gastroesophageal 
reflux, external trauma, endoscopic treatments requiring laryngeal dilation, 
surgical lesions secondary to prior laryngeal surgeries and high tracheostomy, at 
cricoid ring level.  16,17 
Tips
•	 Suspect	the	disease	in	children	with	progressive	dysphonia	that	would	not	improve.
•	 It	is	advisable	not	to	remove	some	small	lesions	in	the	anterior	and	posterior	

commissure	(it	should	be	reminded	that	the	disease	is	viral	and	that	the	virus	remains	in	
the	mucosa	cells)	since	the	resolution	of	synechia	is	complicated	and	requires	surgery	to	
remove	HPV-infected	tissue.

•	 Extralaryngeal	dissemination	worsens	disease	prognosis.	
•	 Submit	all	surgical	samples	for	anatomopathological	analysis,	by	differentiating	their	

precise location, since malignant conversion may occur.

What is this stridor like?
Stridor is biphasic or mainly inspiratory. It worsens with crying, feeding and 

exertion.  40

Disease presentation and age
Clinical presentation depends on stenosis extent and degree as well as on 

the underlying medical condition. It presents with variable severity of laryngeal 
obstruction in newborns and children with a history of intubation, instrumentation 
or airway trauma.

The first sign of stenosis development may be extubation failure (or the 
need to reintubate with a smaller endotracheal tube)  41. Sometimes, older children 
with subglottic trauma may be successfully extubated but will present respiratory 
distress symptoms few weeks after as fibrosis progresses.

If subglottic stenosis is mild it may be asymptomatic and suddenly occur 
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as a result of inflammatory processes, either infectious or traumatic in origin 
(orotracheal intubation or virosis), which will cause edema of the previous 
stenotic area, reducing the airway diameter even more.
Presenting signs and symptoms

The main symptoms presenting with biphasic stridor are dyspnea, intercostal 
retraction and faint cry. In severe cases, intercostal, suprasternal and diaphragmatic 
retractions as well as thoracic deformity and feeding difficulties may be observed. 
If stenosis compromises the glottis affecting vocal cord motility, it may cause 
dysphonia or asphonia, aspiration and pneumonia.  41

Diagnosis
A thorough evaluation of the patient should be carried out, including imaging 

and endoscopies under local anesthesia (with flexible optical fiber) to assess 
indemnity of supraglottic structures (vocal fold and arytenoid motility) under 
general anesthesia (using rigid instruments: Jackson and Holinger laryngoscope), 
which will provide a picture of the lesion in order to classify the obstruction degree, 
anatomical features, the compromise of cartilaginous structures (perichondritis), 
the hardness of damaged area when touched with instruments and the compromise 
of structures surrounding the subglottis (extension to trachea).  16,17

Lateral and anteroposterior soft tissue X-ray images of the neck in 
hyperextension are very effective to demonstrate the presence of subglottic 
narrowing. (Figure 18). Computed tomography of larynx and trachea provides 
accurate information of stenosis location, size and extent. Three-dimensional 
computed tomography may be very effective in order to propose a surgical 
strategy (Figure 19).

A gastroesophageal reflux 
study should be performed. The 
negative impact of such reflux 
on laryngotracheal structures 
has been demonstrated, as it 
may lead to treatment failure . 16

Syndromes or special features
Acquired subglottic ste-

nosis may present associated 
with disorders of other laryn-
geal anatomical areas, such as 
the supraglottis and posterior 
commissure or the cervical 
trachea.

According to Robin 
Cotton’s classification, there 
are 4 subglottic stenosis 
degrees that will depend on the 
percentage of compromised 
airway lumen (grade I: up to 
50% obstruction, grade II: 

Figure 18A and18B. Lateral cervical x-ray image showing 
subglottic stenosis.

Figure 19A and 19B. Computed tomography. Axial sections: 
subglottic stenosis
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up to 70% obstruction, grade III: up to 99% obstruction, grade IV: complete 
obstruction, no lumen present) (Figure 20). Myer-Cotton’s classification, modified 
by Monnier adds the following factors to the obstruction degree: if stenosis is 
isolated (a), if it is associated with comorbilities (b), if it compromises the glottis 
(c), or both (d). 43

Predisposing factors of post-intubation stenosis are:  40,44

•	 Patient:	larynx	small	size	and	abnormal	shape,	keloid	formation,	systemic
 factors causing mucosal hypoperfusion (hypotension, anemia, sepsis, shock),
 gastroesophageal reflux, infection.
•	 Endotracheal	tube:	big	size,	excessive	endotracheal	tube	rigidity.
•	 Intubation:	traumatic,	multiple	and	prolonged.
•	 Nursing-related	factors:	poor	sedation,	ventilator-driven	tube	motion,	repetitive
 and traumatic aspirations, presence of a nasogastric probe.
Evolution.

Contrary to congenital subglottic stenoses, acquired stenoses do not improve 
with larynx growth. On some occasions, there may be a clinical manifestation 
of the disease as the child grows, due to an increase in physical activity and 
ventilation requirements.
Treatment

Therapeutic management will depend on stenosis extent present among 
other factors and it will vary from an expectant attitude in mild cases to complex 
surgery procedures in severe ones. 

Management of acute laryngotracheal stenosis in children is difficult. It is 
necessary to personalize the treatment for each patient. Endoscopic treatment 
is effective for symptomatic subglottic stenosis grade I, some cases of grade II 
stenosis and simple stenosis (single-level compromise). Grade III and IV and 
complex stenoses (multi-level compromise) require more complex procedures 
 16,17,40. Severe stenoses increase the chance of needing more than one procedure to 
improve airway lumen and achieve decannulation.

Endoscopic treatment. The following instruments may be used: incisions 
using cold knife or electric scalpel, bougie and balloon dilation and/or CO2 laser 
vaporization. Later, mytomicin C, an antitumoral antibiotic inhibiting fibroblast 
activity and reducing recurrence of granulation tissue, may be topically applied 
to the area. 

Surgical treatment. A wide variety of single-stage and double-stage surgical 
techniques have been developed: laryngotracheal reconstruction, with grafting 
and stenting variables and cricotracheal resection, among others. Laryngeal 
reconstruction using the laryngeal expansion technique with cartilage grafting 
(thyroid or costal cartilage) aims at extending the narrowed area until a similar 
caliber to the normal one is reached. Cricotracheal resection consists in the 
resection of the anterior cricoid arch and compromised tracheal rings followed 
by tyrotracheal anastomosis. Endoluminal prostheses provide a certain kind of 
stability to new reconstructed airway. Silicone prostheses are the most frequently 
used, being Montgomery’s T-tube stent the most famous one. 16,17
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Complications
Treatment complications may arise from surgery or stents.
Stent: formation of granulomas on the edge of the T-tube stent, T-tube 

obstruction (especially when its internal diameter is small), mucosal injury, 
ulcerations and granulation tissue formation and restenosis.

Laryngotracheal reconstruction: abscess on surgical wound, cervical 
fistula, graft displacement, necrosis, graft infection and extrusion, granulomas, 
complications obtaining the costal graft (costal hematoma, pneumothorax, pleural 
effusion), among others. 

Cricotracheal resection: anastomotic dehiscence and recurrent nerve lesion.

Figure 20. Myer-Cotton’s subglottic stenosis grading. 20A. (upper left) Grade I. 20B. (upper right) Grade 
II. 20C. (lower left) Grade III. 20D. (lower right) Grade IV.

Foreign bodies in the larynx
Foreign body aspiration is a preventable “accident”. The larynx is the less 

frequent location (2-14%) of foreign bodies of the airway, except in children under 
1 year of age  45. This condition may constitute an emergency. Foreign bodies that 
are sharp and thin or rounded and soft (grape, olive) and laminar and light (egg 
shell) may become lodged in the larynx  45,46 (Figures 21 and 22).
Tips
•	 This	condition	should	be	suspected	in	all	children	presenting	respiratory	distress	that	

have	a	history	of	airway	intubation	or	instrumentation.
•	 Intubation	should	be	non-traumatic	and	the	endotracheal	tube	used	should	have	the	

minimum	diameter	necessary	to	ventilate	the	patient.	Adequate	sedation	should	be	
performed	so	as	to	avoid	that	manipulation	of	the	tube	may	damage	the	laryngeal	
structures.

•	 Intensive	treatment	of	gastroesophageal	reflux,	infections	and	factors	causing	
hypoperfusion	that	will	increase	tube	trauma	should	be	performed.	

•	 Extubation	failure	and	persistent	dysphonia	3	days	after	extubation	require	endoscopic	
evaluation	to	prevent	post-intubation	stenosis.

•	 Acute	lesions	caused	by	intubation	should	be	promptly	treated,	even	if	tracheostomy	to	
secure the airway is inevitable.

•	 Selecting	the	right	treatment	is	the	key	to	success,	since	it	reduces	the	number	of	
surgery procedures and prevents complications.

What is this stridor like?
Stridor is inspiratory with sudden onset.

Disease presentation and age
It is mainly observed in healthy children under 3 years of age, who become 

suddenly ill and whose lives may be put at risk.45 It can mimic subglottic laryngitis.
There are 3 clinical stages of foreign body aspiration: the first one takes place 

as soon as aspiration occurs, causing choking, cough and difficulty breathing. The 
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second stage is asymptomatic. Complications occur in the third stage (subglottic 
stenosis, granulomas)  45 and are more frequent in boys  47. Children between 1 
and 3 years of age are prevalent victims for different reasons: curiosity, oral 
exploration of the environment, immature swallowing, tendency to distraction 
and play while eating and lack of cognitive ability to distinguish edible from non 
edible objects. 45

Presenting signs and symptoms
If the obstruction is partial (irregular or sagittally-oriented foreign bodies) 

it will produce stridor, dysphonia, croup cough, odynophagia and dyspnea 
(inspiratory bradypnea). If obstruction is complete it will cause respiratory 
distress, cyanosis and even heart arrest leading to death. 45 Glotto-supraglottic 
foreign bodies generally present with dysphagia and siallorhea.  47 
Diagnosis

The most important factor for diagnosis is the presence of a history of 
asphyxia.47 If a laryngeal foreign body is suspected, a lateral anteroposterior 
x-ray image of the neck should be requested. Radiological investigation may help 
confirm aspiration but should not be used to rule it out since most foreign bodies 
are radiotransparent.

When aspiration is suspected, an endoscopy should be requested.
Syndromes or special features

The type of foreign body will vary greatly depending on the country, cultural 
and socioeconomic factors, feeding habits and age.48 
Evolution

Some foreign bodies are expelled as a result of aiding maneuvers or 
natural protective reflexes, such as cough. However, a significant percentage of 
these objects remains lodged in the airway and the patient is taken to medical 
consultation with different degrees of familial and clinical suspicion. Clinical 
presentation may mimic different diseases, delaying the right diagnosis. 45

The resulting laryngeal edema may lead to complete obstruction. Prompt 
diagnosis and treatment are essential due to the mortality risk involved in a severe 
episode and in the complications arising from the permanence of a foreign body 
in the airway.

Figure 22. Foreign body in larynx (chicken bone). 
22A. (left) Endoscopic image showing foreign 
body 22B. (right) Post-removal image (right vocal 
fold lesion).

Figure 21. Foreign body in larynx (spring). 
21A. (left) Cervical x-ray image. 21B. (right) 
Endoscopic image pre and post removal 
(subglottic stenosis).
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Treatment
•	 If the patient is experiencing an asphyxia crisis, extreme dyspnea and cyanosis,
 a situation tharagtat will lead to cardiac arrest, the following must be done:
•	 Infants	and	children	under	4	years	of	age:	they	should	be	placed	face	down
 along the forearm, and their back should be firmly slapped 5 times to force the
 air out. 
•	Children	older	than	4	years	of	age:	perform	the	Heimlich’s maneuver.
•	If	still	after	these	maneuvers,	the	child	does	not	respond,	he	should	be	intubated
 in order to push the foreign body toward a bronchus to allow ventilation
 The indication to perform an emergency tracheostomy is an option reserved 
 for these cases. 

If the patient’s airway is not completely blocked and the air can flow 
adequately, the Heimlich’s maneuver or other attempts to clear the airway may 
unintentionally block it completely. The patient must be immediately taken to an 
institution having the appropriate equipment and staff to deal with the problem.  45

Direct laryngoscopy under general anesthesia is the fastest and most effective 
diagnostic and treatment method. Removal of the object should be carried out by 
specialized staff having the right equipment. After removal, the larynx should be 
reevaluated and a rigid bronchoscopy should be performed to rule out the presence 
of other foreign bodies in the airway.
Complications

Foreign body aspiration is a major and preventable cause of morbility and 
mortality in childhood. It is the fourth cause of accidental death in this age group 
and the third one in children under 1 year of age. 49

Aspiration symptoms may mimic different diseases, such as croup, delaying 
the correct diagnosis and leading to complications. The longer the foreign body 
remains lodged in the airway, the greater the risk of complications  45. Moreover, 
a longer permanence of the foreign body will hinder endoscopic exploration due 
to edema and granulomas that will make it difficult to locate it and will favor 
hemorrhage when such object is manipulated.

Some objects are especially dangerous, for example, those having sharp 
edges pose a significant risk of laceration and perforation. 
Tips
•	 Prevention	is	the	best	treatment.
•	 A	positive	history	of	choking	or	cough	with	breathing	difficulty	in	a	previously	healthy	

child should never be ignored.
•	 Suspect	a	foreign	body	in	the	larynx	when	faced	with	“laryngitis”	starting	at	unusual	

times and not improving with regular treatment.
•	 Most	accidents	occur	under	adult	supervision	¬50,51.
•	 Provide	further	education	to	parents	and	child	carers.	At	every	visit	to	the	pediatrician's	

office,	information	regarding	appropriate	food	for	the	child’s	age,	risk	situations	and	
ways	of	controlling	child's	access	to	dangerous	objects	should	be	provided.
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